of the bone-like layer on electrically polarized hydroxyapatite was investigated. Dense hydroxyapatite ceramics were electrically polarized in a do field. For estimation of the bone-like grown layer on the polarized hydroxyapatite ceramic surfaces, polarized specimens were immersed not only in a simulat ed body fluid (SBF) with the inorganic ion-concentrations equal to those of human blood plasma, but also in minimum essential medium (MEM), and in MEM supplemented with 10% foetal bovine serum. After several days of immersion, the grown crystal layers were observed by scanning electron microscopy, and analyzed by X-ray diffraction and IR spectroscopy.
but also the deposition of organic molecules from the immer sion medium. On every polarized surface immersed in SBF, and a-MEM supplemented with and without FBS, the mineralization of the bone-like layers was accelerated on the N-surface, but retarded on the P-surface. After the 7d immersion in SBF as shown in Fig. 3 (a1, b1, and c1) , the acceleration effect of the bone-like grown layer on N-surface was significantly ob served. After immersion in the a-MEM supplemented with and without FBS, on the other hand, the grown crystals on the N and O-surfaces took the form of not layers but parti cles (Fig. 3 (a3, b3, a2, and b2) ). These coated layers of par ticles were caused by the competitive and concerted deposi tion between inorganic ions, amino acids, vitamins, and pro teins in the media. The chemical substances in the medium, such as inorganic and organic ions, amino acids, and pro teins, have same chance to deposit on the HAp surface. However, the ions are repulsed or attracted by the electrical charges on the HAp surface. In the competitive and concert ed reactions of ionic deposition, a Ca2+ ion has a significant role in bone-like crystal nucleation. The organic materials such as the amino acids, vitamins, and proteins, on the other hand, have been considered to have important roles in the formation of the bone-like layers near the living bone. Thus, enhancements of the growth of the bone-like layer on the electrically polarized HAp were demonstrated using multi ple ions consisting of inorganic and organic groups.
The polarization effect on the growth of the bone-like lay er, as revealed in this study, can also take place in living or ganisms. In this study, the solidification of the bone-like lay er from a pseudo-body fluid was demonstrated with respect to the surface charge effect on polarized HAp ceramics, and the polarization effect is expected to be used for many appli cations especially in the implantable biomaterial fields.
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